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Summary. An ultrastructural and histological study was 
made to analyse the structural and cellular features of the 
pulmonary lesions produced in Wistar rats by intra- 
peritoneal (i.p.) administration of cyclophosphamide 
(two i.p. doses of 150 mg CP/1 kg bwtl m1 PBS). Rats 
exposed to cyclophosphamide (CP) developed a 
condition whose morphological picture corresponded to 
endogenous lipid pneumonia andlor pulmonary alveolar 
proteinosis-like changes. Damage to the endothelium 
and neutrophil accumulation in lung vascular bed were 
found to be potential initiators of endogenous lipid 
pneumonia-type changes. The  possibility of the 
evolution of the acute lung injury into endogenous lipid 
pneumonia-type changes and into alveolar proteinosis- 
like changes was demonstrated. The results of the study 
supplement the existing theories of pulmonary alveolar 
proteinosis pathogenesis. 
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Ultrastructure 
introduction 
Pulmonary alveolar proteinosis (PAP) and 
endogenous lipid pneumonia (ELP) are regarded as two 
morphologically and casually different conditions with 
endogenous fat accumulation in the lung. PAP is  
characterized by the intra-alveolar accumulation of 
phospholipids and amorphous proteinaceous material 
(Claypool et al., 1984). In ELP, the alveoli are filled with 
foamy macrophages with their cytoplasm dotted with 
ultrastructurally amorphous lipid droplets (Corrin and 
King, 1970; Verbeken et al., 1989). Our earlier studies of 
the ELP and PAP-type changes accompanying primary 
non-small cell lung carcinomas demonstrated the 
possibility of their coexistence and suggested a potential 
transformation of ELP into PAP-type alterations. We 
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also set up a hypothesis explaining possible mechanisms 
of the development of ELP-type changes in the vicinity 
of neoplasms (Sulkowska et al., 1997; Sulkowska and 
Sulkowski, 1998b). The aim of the present study was to 
confirm those hypotheses. Therefore, we applied a 
modified model of lung damage induced by cyclo- 
phosphamide (CP), which had been already used in our 
earlier studies. 
Materials and methods 
Design of the study 
The experiment used 40 male, pathogen-free, Wistar 
rats of 160-180 g body weight. The animals were 
maintained in a well sunlit  room, at 18-20 "C on 
standard granulated diet. They were divided into two 
groups. Group I: (25 animals) was given two intra- 
peritoneal (i.p.) doses of 150mg CPIlkg bwtlml PBS. 
Group 11: (15 animals) was given two i.p. doses of lml 
PBS. Doses and mode of CP administration, as well as 
observation periods were established on the basis of our 
earlier studies (Sulkowska and Sulkowski, 1998a) and 
pilot research. All experimental animals were sacrificed 
by intraperitoneal administration of 100mg sodium 
pentobarbital solution after 1, 3, 7, 14 and 28 days of 
second dose of CP, so  each group consisted of five 
subgroups labeled I(I1)-1, I(I1)-3, I(I1)-7, I(I1)-14, I(I1)- 
28, respectively. 
Morphological study 
The routine paraffin method was used to prepare 
sections for histological analysis. After 24 hours of 
fixation in 4% neutral formalin each lobe was cut into 
two horizontal planes from edges to the hilum, thus 
obtaining three complete cross-sections of the lung. The 
sections were stained with hematoxylin-eosin (HE), 
periodic acid-Schiff (PAS), impregnated with silver salts 
according to Gomori and then examined for several 
parameters.  Histological analysis focused on the 
presence of ELP- and PAP-like changes. We specifically 
looked for desintegration and proliferation of type I1 







